Work is defined as negative pV because if a system does work on the surroundings, the system loses energy.
2.18. True. As the gas expands, the average distance between molecules increases. For a real gas, work must be done to increase this distance due to intermolecular attractive forces between the gas molecules.
2.20.
The major inaccuracy is the omission of the phrase "for an isolated system", since for non-isolated systems energy can move in or out, giving the impression that that energy is created and/or destroyed. Can you find other inaccuracies?
The reversible work is much larger than the irreversible work. This is one numerical example of the concept that the maximum amount of work is obtained by a reversible process.
2.26.
If any change in a system is isothermal, then the change in U must be zero. It doesn't matter if the process is adiabatic or not! 2.28. Of the two distances mentioned, the 9-mile distance between the two cities is analogous to a state function, because that distance is independent of how a trip is actually traveled between the two cities.
2.30. The keys to this problem are the stated conditions. If the processes are adiabatic, then q = 0. If the initial and final temperatures are the same, then U = 0. By the first law of thermodynamics, if U and q are 0, then w = 0 as well. While these values fit the conditions of the problem, do you think that a piston can even work under such conditions? Probably not.
2.32. First, we should determine the number of moles of gas in the cylinder. Assuming the ideal gas law holds:
The final pressure can be determined using Charles' law: 
w
Since the process occurs at constant temperature, Boyle's law applies and (pV) = 0. Therefore, H = -1 J.
2.36.
Since we're at the normal boiling point, the vaporization is a constant-pressure process (1 atm at the normal boiling point). Therefore, H = q p and H = +2260 J/g.
For work, we need change in volume. Assuming the ideal gas law holds, the volume of 1 gram of steam at 100ºC (373.15 K) is:
The volume of a gram of water, 1.00 mL, is negligible compared to this. Therefore, let us use V = 1.720 L. Therefore:
Since U = q + w, we have U = +2260 J -172 J = 2088 J.
In terms of pressure and volume:
dV V U dp p
; There is no change in volume. Assuming the heat capacity of an ideal gas:
298.15
298.15 
J
Using the ideal gas law:
Since it is a constant pressure process (assumed 1 atm), H=-6.13x10 4 J. Now, we need to calculate the volume change of the coffee: 
R is a constant, so it can be removed from the  term:
Now all terms can be divided by T to get the desired relationship:
2.46. isobaric = constant pressure isochoric = constant volume isenthalpic = constant enthalpy isothermal = constant temperature. A gaseous system that has all these conditions simultaneously probably isn't undergoing any physical change! Can you conceive of a process in which all of these conditions are satisfied at once? 2.48. Actually, the ideal gas law can be used to determine the Joule-Thomson coefficient for an ideal gas, but it will turn out that the Joule-Thomson coefficient for an ideal gas is zero! 2.52. µ JT for Argon at 0°C and 1atm is 0.4307K/atm. From Eqn 2.35 we know that:
Using the approximate version
; CP for a monatomic ideal gas is equal to R 2 5 .
2.54.
Although U and H have similar behavior for isothermal processes of ideal gases, they won't necessarily for real gases. Therefore, a Joule-Thomson coefficient defined in terms of U can be defined but will not have the same numerical value as one defined in terms of H. In addition, the Joule-Thomson experiment is originally defined (as is  JT ) for an isenthalpic process, not one for which U is constant. Therefore, that definition of  JT would probably not be proper. 
Since
. In the high temperature limit, vibrational motion contributes as well so:
2.84. In this case, since the combustion occurs in open atmosphere in (assumed) constant pressure, this time q p = H = -31,723 J. If the expansion of gases is done against a constant atmospheric pressure of 1 atm, to determine work we need to know the net volume of gas produced. From exercise 2.55, we found that there was a net change of -0.00491 mol of gas produced (ignoring the volume of the benzoic acid itself). Thus, 
